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(54) Granulated water dispersible powder composition for use in agriculture 



(57) Abstract 
Constitution 

A granulated water dispersible powder composition 
for use in agriculture characterized in that it contains the 
following ingredients (1), (2) and (3): 

(1 ) one or two or more types of agrochemical active 
ingredients, 

(2) water soluble inorganic acid salt or water soluble organic 
acid salt or their mixture, 

(3) alkyl naphthalene sulfonate or polyoxyethylene alkyl 
phenyl ether sulfate salt or their mixture. 

Effects 

The agrochemical composition of the present 
invention can realize excellent disintegration property and 
dispersibility in water irrelevant to the type of the agrochemical 
active ingredient, no degradation in the disintegration property 
and dispersibility in water when spraying over the shelf time, 
and excellent disintegration property and dispersibility in water 
at this time irrelevant to the content of the agrochemical active 
ingredient. 
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CLAIMS 

1. A granulated water dispersible powder composition for use in agriculture characterized 
in that it contains the following ingredients (1 ), (2) and (3): 

(1 ) one or two or more types of agrochemical active ingredients, 

(2) water soluble inorganic acid salt or water soluble organic acid salt or their mixture, 

(3) alkyl naphthalene sulfonate or polyoxyethylene alkyl phenyl ether sulfate salt or their mixture. 

2. The granulated water dispersible powder composition for use in agriculture as cited in 
Claim 1, characterized in that the water soluble inorganic acid salt refers to the alkali metal salt or 
ammonium salt of carbonic acid, hydrochloric acid, nitric acid, or sulfuric acid. 

3. The granulated water dispersible powder composition for use in agriculture as cited in 
Claim 1, characterized in that the water soluble organic acid salt refers to alkali metal salt of 
aromatic carboxylic acid. 

4. The granulated water dispersible powder composition for use in agriculture as cited in 
Claim 1 , characterized in that the content of the water soluble inorganic acid salt or water soluble 
organic acid salt or their mixture is in the range of 3-30 wt%. 

5. The granulated water dispersible powder composition for use in agriculture as cited in 
Claim 4, characterized in that the content of the alkyl naphthalene sulfonate salt or 
polyoxyethylene alkyl phenyl ether sulfate salt or their mixture is in the range of 0.5-10 wt%. 

DETAILED EXPLANATION OF THE INVENTION 

[0001] 

Application field in industry 

The present invention pertains to a granulated water dispersible powder composition for 
use in agriculture with excellent disintegration property and dispersibility in water when sprayed. 

[0002] 
Prior art 

The aforementioned granulated water dispersible powder composition for use in agriculture 
is a formulation usually diluted in water for spraying. Among the conventional agrochemical 
formulations, as the other formulations that are diluted with water for spraying, there are 
emulsions, water dispersible powders, flowable formulations, etc. For the emulsions, because 
organic solvents are used as the carrier, there are problems of toxicity, irritation, ignition, offensive 
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odor, etc. On the other hand, for the water dispersible powder, because it is a formulation of fine 
powder, measuring is inconvenient, and flying of powder in the operation for preparing the liquid 
for spraying becomes a problem. For the flowable formulation, as it is a formulation in suspension 
state, it is possible to get rid of the problem of inconvenience of measuring and flying of powder of 
the water dispersible powder. However, because it is a thick liquid formulation, it is difficult to take 
it out from the vessel, and a small quantity of the formulation is left in the vessel, so that discarding 
of the vessel becomes a problem. 

[0003] 

In recent years, efforts have been made to develop a scheme to granulate the water 
dispersible powder free of the aforementioned disadvantages of the conventional formulations. 
When the water dispersible powder is granulated, it is possible to alleviate the problem of flying of 
powder and the difficulty in measuring. Also, there is no problem of difficult handling caused by 
the high viscosity of the flowable formulation. When the aforementioned granulated water 
dispersible powder (said granulated water dispersible powder composition for use in agriculture, to 
be referred to as granulated water dispersible powder) is diluted with water to form a spraying 
liquid, it is important to ensure that the granules quickly disintegrate to fine grains with the 
minimum level of agitation, and the obtained fine grains are scattered in a stable way. The reason 
is as follows: if the disintegration property is poor, the granules that are not disintegrated would 
clog the nozzle of the spraying equipment, and, if the dispersibility is poor, the grains would 
aggregate and precipitate so that the active ingredient in the spraying liquid becomes uneven, and 
a stable agrochemical effect cannot be realized. 

[0004] 

Various schemes have been proposed as the technology for manufacturing the granulated 
water dispersible powder. Examples of the methods include the following methods: a method in 
which starch and water soluble inorganic acid salt are added (Japanese Kokoku Patent Application 
No. Sho 53[1978]-12577), a method in which a sulfate-based anionic surfactant and nonionic 
surfactant are added (Japanese Kokoku Patent Application No. Sho 62[1987]-53482), a method in 
which saccharines, naphthalene sulfonic acid base surfactant and alkali metal salt of phosphoric 
acid are added (Japanese Kokoku Patent Application No. Sho 63[1988]-38004), a method in which 
a polycarbonate base surfactant with molecular weight of 5,000-20,000 is added (Japanese Kokai 
Patent Application No. Sho 62[1987]-36302), a method in which one or two or more types of 
polymer of unsaturated carboxylic acids, formalin condensate salt of styrene sulfonate, or alkali 
metal salt of phosphoric acid are used (Japanese Kokai Patent Application No. Sho 61 [1986]- 
236701, Japanese Kokai Patent Application No. Sho 62[1987]-212303), etc. 

[0005] 

Problems to be solved by the invention 
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However, for the granulated water dispersible powders provided with the aforementioned 
prior art, there are some problems. That is, excellent disintegration property and dispersibility in 
water may not be realized depending on the type of the agrochemical active ingredient. Over the 
shelf time, disintegration property and dispersibility in water when spraying degrade, so that it may 
not be appropriate for practical application. In addition, as the content of agrochemical active 
ingredient becomes higher, disintegration property and dispersibility in water degrade. This is 
undesirable. 

[0006] 

Means for solving the problems 

In order to solve the aforementioned problem, the present inventors have performed 
extensive researches. As a result of such research work, a method with the following effects was 
found and the present invention was reached: the agrochemical composition of the present 
invention can realize excellent disintegration property and dispersibility in water irrelevant to the 
type of the agrochemical active ingredient, no degradation in the disintegration property and 
dispersibility in water when spraying over the shelf time, and excellent disintegration property and 
dispersibility in water at this time irrelevant to the content of the agrochemical active ingredient. 

[0007] 

The present invention provides a granulated water dispersible powder composition for use 
in agriculture characterized in that it contains the following ingredients (1), (2) and (3): 

(1 ) one or two or more types of agrochemical active ingredients, 

(2) water soluble inorganic acid salt or water soluble organic acid salt or their mixture, 

(3) alkyl naphthalene sulfonate or polyoxyethylene alkyl phenyl ether sulfate salt or their mixture. 

[0008] 

Examples of the water soluble inorganic acid salt as ingredient (2) for use in the present 
invention include alkali metal salts and ammonium salts of carbonic acid, hydrochloric acid, nitric 
acid and sulfuric acid. More specifically, examples include sodium carbonate, sodium hydrogen 
carbonate, ammonium sulfate, anhydrous sodium sulfate, potassium chloride, ammonium nitrate, 
etc. Examples of the water soluble organic acid salt as ingredient (2) for use in the present 
invention include alkali metal salts of aromatic carboxylate, such as sodium benzoate, potassium 
benzoate, etc. 

[0009] 

The content of ingredient (2) with respect to the granulated water dispersible powder of the 
present invention should be in the range of 3-30 wt%, or preferably in the range of 5-20 wt%. If 
the quantity is less than 3 wt%, the disintegration property and dispersibility in water are 
insufficient. On the other hand, if the quantity is over 30 wt%, the disintegration property and 
dispersibility in water also are poor. 
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[0010] 

The alkyl naphthalene sulfonate salts or polyoxyethylene alkyl phenyl ether sulfate salts for 
use as ingredient (3) in the present invention are preferably alkali metal salts, aluminum salts and 
amine salts. Examples of the alkyl naphthalene sulfonate salts include SUPRAGIL WP 
manufactured by Rhone-Poulenc Industries Corp., Aerosol AS manufactured by American 
Cyanamid Co., NEWCARGEN BX-C manufactured by Takemoto Yushi K.K., PELLEX NB-L 
manufactured by Kao Corporation, etc. Examples of the polyoxyethylene alkyl phenyl ether sulfate 
salts include NEWCARGEN NX-300 manufactured by Takemoto Yushi K.K., EMARU NC-35 
manufactured by Kao Corporation, SORPOL 5039 manufactured by Toho Chemical Industry, Co., 
Ltd., NIKKOL SNP-4T manufactured by Nikko Chemical Co., Ltd., Newcol 560SF manufactured by 
Nippon Nyukasai K.K., etc. 

[0011] 

The content of ingredient (3) with respect to the granulated water dispersible powder of the 
present invention should be in the range of 0.5-10 wt%, or preferably in the range of 1-5 wt%. If 
the quantity added is less than 0.5 wt%, over the shelf time, the disintegration property and 
dispersibility in water when sprayed degrade, and, if the quantity added is over 10 wt%, the 
disintegration property and dispersibility in water are also poor. 

[0012] 

As needed, the granulated water dispersible powder of the present invention may also 
contain other surfactants. Examples of the other surfactants include wetting agents, dispersing 
agents, etc. for preparing agrochemical formulations. Examples of the anionic surfactants include 
anionic surfactants of polycarboxylate salts, sulfate salts, and sulfonate salts. Particular examples 
include the following types: various types of polycarboxylate salts, formalin condensates of 
naphthalene sulfonate salts, formalin condensates of alkyl naphthalene sulfonate salts, lignin 
sulfonate salts, alkyl benzene sulfonate salts, dioctyl sulfo-succinate salts, lauryl sulfate salts, 
polyoxyethylene alkyl ethyl sulfate salts, polyoxyethylene styryl phenyl ether sulfate salts, etc. The 
types of the salts include alkali metal salts, ammonium salts and amine salts. Examples of the 
nonionic surfactants include polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl ether, 
polyoxyethylene styryl phenyl ether, polyoxyethylene alkyl ester, polyoxyethylene sorbitan alkyl 
ester, etc. These surfactants may be used either alone or as a mixture of two or more types. 
Their selection and proportions are determined to match the properties of the agrochemical active 
ingredients. 

[0013] 

Examples of the agrochemical active ingredients as ingredient (1) for use in the present 
invention include herbicides, insecticides, miticides, and bactericides. The following are typical 
examples that are not inclusive. 

1 7-23290_JP1 99421 9903(A) 



Herbicides 

(1) ethyl 5-(4,6-dimethoxy pyrimidine-2-yl carbamoyl sulfamoyl)-1 -methyl pyrazol-4- 
carboxylate (generic name: pyrazosulfuron ethyl), (2) methyl 5-[[[[(4,6-dimethoxy-2- 
pyrimidinyl)amino]carbonyl]amino]sulfonyl]-3-chloro-1-methyl-1-H-pyrazol-4-carboxylate, (3) 
methyl a-(4,6-dimethoxy pyrimidine-2-yl carbamoyl sulfamoyl)-0-toluate (generic name: 
bensulfuron methyl), (4) 1-(4,6-dimethoxy-1,3,5-triazine-2-yl)-3-[2-(2-methoxy ethoxy) phenyl 
sulfonyl] urea (generic name: cinosulfuron), (5) N-(2-chloroimidazo[1,2-a] pyridine-3-yl sulfonyl)-N'- 
(4,6-dimethoxy-2-pyrimidinyl) urea (generic name: imazosulfuron), (6) ethyl=(RS)-2-[4-(6- 
chloroquinoxaline-2-yl oxy) phenoxy] propionate (generic name: quizalofop), (7) 2-chloro-2',6'- 
diethyl-N-(2-propoxy ethyl) acetanilide (generic name: pretilachlor), (8) ammonium=DL-homo- 
alanine-4- yl (methyl) phosphonate (generic name: glufosinate), (9) 5-tertiary butyl-3-(2,4-dichloro- 

5- isopropoxy phenyl)-1,3,4-oxadiazoline-2-one (generic name: oxadiazone), (10) methyl-N-(3,4- 
dichlorophenyl) carbamate (generic name: MCC), 

[0014] 

(11) 3-isopropyl-2,1,3-benzo-thiadiazinone-(4)-2,2-dioxide (generic name: bentazone), (12) 2,4- 
dichlorophenoxy acetic acid (generic name: 2,4-D), (13) 2-methyl-4-chlorophenoxy acetic acid 
(generic name: MCP), (14) 2-methyl thio-4,6-bis(isopropylamino)-s-triazine (generic name: 
prometryn), (15) 2-methyl thio-4-ethylamino-6-isopropylamino-s-triazine (generic name: ametryn), 
(16) 2-chloro-4,6-bis(ethylamino)-s-triazine (generic name: simazine), (17) 2-chloro-4-ethylamino- 

6- isopropylamino-s-triazine (generic name: atrazine), (18) 2-benzothiazole-2-yl oxy-N-methyl 
acetanilide (generic name: mefenacet), (19) 2-methyl thio-4-ethylamino-6-(1,2-dimethyl 
propylamino)-s-triazine (generic name: dimethametryn), (20) 5-dipropylamino-a,a,a-trifluoro-4,6- 
dinitro-o-toluidine (generic name: prodiamine), 

[0015] 

(21) a,a,a-trifluoro-2,6-dinitro-N,N-dipropyl-para-toluidine (generic name: trifluralin), (22) 2,4- 
dichlorophenyl-3'-methoxy-4'-nitrophenyl ether (generic name: chlormetoxinyl), (23) 5-(2,4- 
dichlorophenoxy)-2-nitro benzoic acid methyl (generic name: bifenox). 

[0016] 
Insecticides 

(1) 2-tertiary butyl-5-(4-tertiary-butyl benzyl thio)-4-chloropyridazine-3(2H)-one (generic name: 
pyridaben), (2) 1-naphthyl-N-methyl carbamate (generic name: NAC), (3) 3,7,9, 14-tetramethyl- 
5, 1 1 -dioxa-2,8, 1 4-trithia-4,7,9, 1 2-tetra-azopentadeca-3, 1 2-diene-6, 1 0-dione (generic name: 
thiodicarb), (4) 3-methyl-1,5-bis(2,4-xylyl)-1,3,5-triazapenta-1,4-diene (generic name: amitraz), (5) 
3,6-bis(2-chlorophenyl)-1,2,4,5-tetrazine (generic name: clofentezine), (6) hexa-kis(B,B-dimethyl 
phenethyl) di-stane noxane (generic name: phenbuta tin oxide [transliteration]), (7) 4,4'-dibromo 
isopropyl benzylate (generic name: phenisobromolate), (8) 1-(6-chloro-3-pyridyl methyl)-N- 
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nitro(imidazolidine-2-ylidene) amine (generic name: imidacloprid), (9) 2-(4-ethoxy phenyl)-2-methyl 
propyl-3-phenoxy benzyl ether (generic name: etofenprox), (10) 2-methyl biphenyl-3-yl methyl=(Z)- 
(1RS, 3RS)-3-(2-chloro-3,3,3-trifluoropropa-1-enyl)-2,2-dimethyl cyclopropane carboxylate 
(generic name: biphentin). 

[0017] 

Bactericides 

(1) 2,4'-dichloro-a-(pyrimidine-5-yl) benzhydryl=alcohol (generic name: phenalimol), (2) 8-hydroxy 
quinoline copper (generic name: oxine copper), (3) 5-methyl-1,2,4-triazolo[3,4-b]benzothiazole 
(generic name: tricyclazole), (4) 3-(3,5-dichlorophenyl)-N-isopropyl-2,4-dioxoimidazolidine-1- 
carboxamide (generic name: iprodione), (5) N-trichloromethyl thiotetrahydrophthalimide (generic 
name: captan), (6) 2,6-dichloro-4-nitroaniline (generic name: CNA), (7) a,a,a-trifluoro-3'- 
isopropoxy-O-toluanilide (generic name: flutolanil). 

[0018] 

Depending on the specific purpose, one or two or more types of agrochemical active 
ingredients are used. The content of the agrochemical ingredient with respect to the granulated 
water dispersible powder of the present invention should be in the range of 1-90 wt%, or preferably 
in the range of 10-80 wt%. As needed, the granulated water dispersible powder of the present 
invention may also contain a filler made of mineral substance powder, such as diatomaceous 
earth, talc, clay, bentonite, calcium carbonate, etc. These fillers may be used either alone or as a 
mixture of two or more types. Also, as needed, other auxiliary agents may be added, such as a 
binder, crushing assisting agent (such as white carbon, diatomaceous earth, fatty acid, phosphate, 
etc.), absorbent, decomposition inhibitor, coloring agent, defoaming agent, etc. 

[0019] 

The granulated water dispersible powder of the present invention is manufactured using 
the following methods. As the first manufacturing method, agrochemical active ingredient (1), 
ingredients (2), (3) of the present invention, as well as a surfactant, filler, and other auxiliary 
agents are added and are homogeneously blended, followed by pulverization to fine powder. Fine 
pulverization may be carried out by means of impact-type crushing machine, ball mill, jet-o-mizer, 
or other dry-type pulverizer. Then, as needed, appropriate quantities of ingredients (2), (3), a 
surfactant, filler, and other auxiliary agents are added and blended, followed by adding an 
appropriate quantity of water for blending. Then, a pelletizer is used to form pellets, which are 
then dried to obtain the target product. Here, pelletizing can be carried out by means of an 
extrusion type pelletizer, a pressing type pelletizer, a fluidized bed type pelletizer, an agitation type 
pelletizer, a rotating type pelletizer, or other pelletizer. 

[0020] 
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As the second manufacturing method, in an appropriate quantity of water, agrochemical 
active ingredient (1), ingredients (2), (3) of the present invention, as well as a surfactant, filler, and 
other auxiliary agents as needed are added, and fine pulverization is carried out with a wet type 
pulverizer. Here, fine pulverizer may be carried out by means of a ball mill, a sand grinder or other 
wet type pulverizer. Then, in the obtained water-base suspension, the following ingredients are 
added as needed: ingredients (2), (3) of the present invention, a surfactant, filler, and other 
auxiliary agents in appropriate quantities are added and blended, and the blend is spray dried with 
a spray drier to form the target product of the present invention. 

[0021] 

As the third manufacturing method, in an appropriate quantity of water, agrochemical active 
ingredient (1), ingredients (2), (3) of the present invention, as well as a surfactant, filler, and other 
auxiliary agents as needed are added, and fine pulverization is carried out with a wet type 
pulverizer. Here, fine pulverizer may be carried out by means of a ball mill, a sand grinder or other 
wet type pulverizer. Then, in the obtained water-base suspension, the following ingredients are 
added as needed: ingredients (2), (3) of the present invention, a surfactant, filler, and other 
auxiliary agents in appropriate quantities are added and blended to form a paste. Then, a 
pelletizer is used to form pellets that are then dried to form the target product. Here, pelletizing 
may be carried out by means of an extrusion type pelletizer, a pressing type pelletizer, a fluidized 
bed type pelletizer, an agitation type pelletizer, a rotating type pelletizer, or other pelletizer. 

[0022] 

There is no specific restriction on the grain size of the granulated water dispersible powder 
of the present invention. Usually, however, it is preferably in the range of 0.1-2 mm. 

[0023] 

Application Examples 

In the following, the present invention will be explained in more detail with reference to 
application examples. However, the present invention is not limited to the application examples. 
In the application examples, parts refer to parts by weight. 

Application Example 1 

97 parts of pyridaben (generic name) and 3 parts of white carbon were fine pulverized with 
a jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of the fine pulverized product, 10 parts of a 
mixture of the potassium salt of the copolymer of maleic acid and diisobutylene and 
polyoxyethylene styryl phenyl ether, 2.5 parts of polyoxyethylene alkyl phenyl ether ammonium 
sulfate with the name of Newcol 560SF (product of Nippon Nyukasai K.K.), and 17.5 parts of 
sodium hydrogen carbonate were blended by means of a mixer, followed by adding and blending 
with 30 parts of water. Then, an extrusion type pelletizer having a screen with diameter of 0.5 mm 
installed on it was used for pelletizing. After the pellets were dried at 50°C, they were sieved with 
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a 20-50-mesh sieve to form a uniform size of the pellets. As a result, the granulated water 
dispersible powder of the present invention was obtained. 

[0024] 

Application Example 2 

97 parts of pyridaben (generic name) and 3 parts of white carbon were fine pulverized with 
a jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of the fine pulverized product, 7 parts of 
copolymer of maleic acid and diisobutylene, 2.5 parts of polyoxyethylene alkyl phenyl ether 
ammonium sulfate with the name of Newcol 560 SF (product of Nippon Nyukasai K.K.), 10.0 parts 
of sodium carbonate, and 10.5 parts of talc were blended by means of a mixer, followed by adding 
and blending with 30 parts of water. Then, an extrusion type pelletizer having a screen with 
diameter of 0.5 mm installed on it was used for pelletizing. After the pellets were dried at 50°C, 
they were sieved with a 20-50-mesh sieve to form a uniform size of the pellets. As a result, the 
granulated water dispersible powder of the present invention was obtained. 

[0025] 

Application Example 3 

6 parts of methyl 5-[[[[(4,6-dimethoxy-2-pyrimidinyl)amino]carbonyl]amino]sulfonyl]-3- 
chloro-1-methyl-1-H-pyrazol-4-carboxylate, 91 parts of chlormetoxinyl (generic name), and 3 parts 
of white carbon were fine pulverized with a jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of 
the fine pulverized product, 6 parts of sodium salt of formalin condensate of naphthalene sulfonic 
acid, 2 parts of polyoxyethylene alkyl phenyl ether ammonium sulfate with the name of Newcol 560 
SF (product of Nippon Nyukasai K.K.), 10.0 parts of sodium salt of lignin sulfonic acid, 10 parts of 
ammonium sulfate, and 10 parts of talc were blended by means of a mixer, followed by adding and 
blending with 15 parts of water. Then, an extrusion type pelletizer having a screen with diameter 
of 0.5 mm installed on it was used for pelletizing. After the pellets were dried at 50°C, they were 
sieved with a 20-50-mesh sieve to form a uniform size of the pellets. As a result, the granulated 
water dispersible powder of the present invention was obtained. 

[0026] 

Application Example 4 

97 parts of pyridaben (generic name) and 3 parts of white carbon were fine pulverized with 
a jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of the fine pulverized product, 7 parts of a 
copolymer of maleic acid and diisobutylene, 2.5 parts of polyoxyethylene alkyl phenyl ether 
ammonium sulfate with the name of Newcol 560SF (product of Nippon Nyukasai K.K.), 10.0 parts 
of anhydrous sodium sulfate, and 10.5 parts of talc were blended by means of a mixer, followed by 
adding and blending with 30 parts of water. Then, an extrusion type pelletizer having a screen 
with diameter of 0.5 mm installed on it was used for pelletizing. After the pellets were dried at 
50°C, they were sieved with a 20-50-mesh sieve to form a uniform size of the pellets. As a result, 
the granulated water dispersible powder of the present invention was obtained. 
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[0027] 

Application Example 5 

97 parts of quizalofop ethyl (generic name) and 3 parts of white carbon were fine 
pulverized with a jet-o-mizer (product of Seishin Kigyo K.K.). 75 parts of the fine pulverized 
product, 7 parts of a copolymer of maleic acid and diisobutylene, 2.5 parts of polyoxyethylene alkyl 
phenyl ether ammonium sulfate with the name of Newcol 560SF (product of Nippon Nyukasai 
K.K.), 1 0 pars of potassium chloride, and 5.5 parts of talc were blended by means of a mixer, 
followed by adding and blending with 30 parts of water. Then, an extrusion type pelletizer having 
a screen with diameter of 0.5 mm installed on it was used for pelletizing. After the pellets were 
dried at 50°C, they were sieved with a 20-50-mesh sieve to form a uniform size of the pellets. As 
a result, the granulated water dispersible powder of the present invention was obtained. 

[0028] 

Application Example 6 

97 parts of methyl 5-[[[[(4,6-dimethoxy-2-pyrimidinyl)amino]carbonyl]amino]sulfonyl]-3- 
chloro-1-methyl-1-H-pyrazol-4-carboxylate and 3 parts of white carbon were fine pulverized with a 
jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of the fine pulverized product, 6 parts of 
sodium salt of formalin condensate of naphthalene sulfonic acid, 2 parts of polyoxyethylene alkyl 
phenyl ether ammonium sulfate with the name of Newcol 560SF (product of Nippon Nyukasai 
K.K.), 2 parts of sodium salt of lignin sulfonic acid, 10 parts of ammonium nitrate, and 10 parts of 
talc were blended by means of a mixer, followed by adding and blending with 1 5 parts of water. 
Then, an extrusion type pelletizer having a screen with diameter of 0.5 mm installed on it was used 
for pelletizing. After the pellets were dried at 50°C, they were sieved with a 20-50-mesh sieve to 
form a uniform size of the pellets. As a result, the granulated water dispersible powder of the 
present invention was obtained. 

[0029] 

Application Example 7 

97 parts of pyridaben (generic name) and 3 parts of white carbon were fine pulverized with 
a jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of the fine pulverized product, 7 parts of a 
copolymer of maleic acid and diisobutylene, 2.5 parts of polyoxyethylene alkyl phenyl ether 
ammonium sulfate with the name of Newcol 560SF (product of Nippon Nyukasai K.K.), 10.0 parts 
of sodium benzoate, and 10.5 parts of talc were blended by means of a mixer, followed by adding 
and blending with 30 parts of water. Then, an extrusion type pelletizer having a screen with 
diameter of 0.5 mm installed on it was used for pelletizing. After the pellets were dried at 50°C, 
they were sieved with a 20-50-mesh sieve to form a uniform size of the pellets. As a result, the 
granulated water dispersible powder of the present invention was obtained. 

[0030] 
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Application Example 8 

97 parts of pyrazosulfuron ethyl (generic name) and 3 parts of white carbon were fine 
pulverized with a jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of the fine pulverized 
product, 6 parts of sodium salt of formalin condensate of naphthalene sulfonic acid, 2 parts of 
sodium alkyl naphthalene sulfonate with the name of Supragil WP (product of Rhone-Poulenc 
Inc.), 2 parts of sodium lignin sulfonate, 10 parts of sodium carbonate, and 10 parts of clay were 
blended by means of a mixer, followed by adding and blending with 15 parts of water. Then, an 
extrusion type pelletizer having a screen with diameter of 0.5 mm installed on it was used for 
pelletizing. After the pellets were dried at 50°C, they were sieved with a 20-50-mesh sieve to form 
a uniform size of the pellets. As a result, the granulated water dispersible powder of the present 
invention was obtained. 

[0031] 

Application Example 9 

97 parts of methyl 5-[[[[(4,6-dimethoxy-2-pyrimidinyl)amino]carbonyl]amino]sulfonyl]-3- 
chloro-1-methyl-1-H-pyrazol-4-carboxylate and 3 parts of white carbon were fine pulverized with a 
jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of the fine pulverized product, 7 parts of 
sodium salt of lignin sulfonic acid, 3 parts of sodium alkyl naphthalene sulfonate with the name of 
Supragil WP (product of Rhone-Poulenc Inc.), 10 parts of sodium hydrogen carbonate, and 10 
parts of talc were blended by means of a mixer, followed by adding and blending with 20 parts of 
water. Then, an extrusion type pelletizer having a screen with diameter of 0.5 mm installed on it 
was used for pelletizing. After the pellets were dried at 50°C, they were sieved with a 20-50-mesh 
sieve to form a uniform size of the pellets. As a result, the granulated water dispersible powder of 
the present invention was obtained. 

[0032] 

Application Example 10 

97 parts of quizalofop ethyl (generic name) and 3 parts of white carbon were fine 
pulverized with a jet-o-mizer (product of Seishin Kigyo K.K.). 20 parts of the fine pulverized 
product, 7 parts of sodium salt of formalin condensate of naphthalene sulfonic acid, 3 parts of 
sodium alkyl naphthalene sulfonate with the name of Supragil WP (product of Rhone-Poulenc 
Inc.), 1 0 parts of ammonium sulfate, and 60 parts of clay were blended by means of a mixer, 
followed by adding and blending with 15 parts of water. Then, an extrusion type pelletizer having 
a screen with diameter of 0.5 mm installed on it was used for pelletizing. After the pellets were 
dried at 50°C, they were sieved with a 20-50-mesh sieve to form a uniform size of the pellets. As 
a result, the granulated water dispersible powder of the present invention was obtained. 

[0033] 

Application Example 11 
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97 parts of pyrazosulfuron ethyl (generic name) and 3 parts of white carbon were fine 
pulverized with a jet-o-mizer (product of Seishin Kigyo K.K.). 70 parts of the fine pulverized 
product, 6 parts of sodium salt of formalin condensate of naphthalene sulfonic acid, 2 parts of 
sodium alkyl naphthalene sulfonate with the name of Supragil WP (product of Rhone-Poulenc 
Inc.), 2 parts of sodium lignin sulfonate, 10 parts of anhydrous sodium sulfate, and 10 parts of clay 
were blended by means of a mixer, followed by adding and blending with 15 parts of water. Then, 
an extrusion type pelletizer having a screen with diameter of 0.5 mm installed on it was used for 
pelletizing. After the pellets were dried at 50°C, they were sieved with a 20-50-mesh sieve to form 
a uniform size of the pellets. As a result, the granulated water dispersible powder of the present 
invention was obtained. 

[0034] 

Application Example 12 

22 parts of methyl 5-[[[[(4,6-dimethoxy-2-pyrimidinyl)amino]carbonyl]amino]sulfonyl]-3- 
chloro-1-methyl-1-H-pyrazol-4-carboxylate, 75 parts of trifluralin (generic name), and 3 parts of 
white carbon were fine pulverized with a jet-o-mizer (product of Seishin Kigyo K.K.). 60 parts of 
the fine pulverized product, 15 parts of sodium salt of lignin sulfonic acid, 5 parts of sodium alkyl 
naphthalene sulfonate with the name of Supragil WP (product of Rhone-Poulenc Inc.), and 20 
parts of potassium chloride were blended by means of a mixer, followed by adding and blending 
with 15 parts of water. Then, an extrusion type pelletizer having a screen with diameter of 0.5 mm 
installed on it was used for pelletizing. After the pellets were dried at 50°C, they were sieved with 
a 20-50-mesh sieve to form a uniform size of the pellets. As a result, the granulated water 
dispersible powder of the present invention was obtained. 

[0035] 

Application Example 13 

97 parts of pyrazosulfuron ethyl (generic name) and 3 parts of white carbon were fine 
pulverized with a jet-o-mizer (product of Seishin Kigyo K.K.). 70 of the fine pulverized product, 6 
parts of sodium salt of formalin condensate of naphthalene sulfonic acid, 2 parts of sodium alkyl 
naphthalene sulfonate with the name of Supragil WP (product of Rhone-Poulenc Inc.), 2 parts of 
sodium lignin sulfonate, 10 parts of ammonium nitrate, and 10 parts of clay were blended by 
means of a mixer, followed by adding and blending with 15 parts of water. Then, an extrusion type 
pelletizer having a screen with diameter of 0.5 mm installed on it was used for pelletizing. After 
the pellets were dried at 50°C, they were sieved with a 20-50-mesh sieve to form a uniform size of 
the pellets. As a result, the granulated water dispersible powder of the present invention was 
obtained. 

[0036] 

Application Example 14 
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97 parts of quizalofop ethyl (generic name) and 3 parts of white carbon were fine 
pulverized with a jet-o-mizer [transliteration] (product of Seishin Kigyo K.K.). 75 of the fine 
pulverized product, 7 parts of sodium salt of formalin condensate of naphthalene sulfonic acid, 3 
parts of sodium alkyl naphthalene sulfonate with the name of Supragil WP (product of Rhone- 
Poulenc Inc.), 1 0 parts of sodium benzoate, and 5 parts of clay were blended by means of a mixer, 
followed by adding and blending with 15 parts of water. Then, an extrusion type pelletizer having 
a screen with diameter of 0.5 mm installed on it was used for pelletizing. After the pellets were 
dried at 50°C, they were sieved with a 20-50-mesh sieve to form a uniform size of the pellets. As 
a result, the granulated water dispersible powder of the present invention was obtained. 

[0037] 

Application Example 15 

55 parts of Pyridaben (generic name), 2 parts of a mixture of a copolymer of maleic acid 
and diisobutylene and polyoxyethylene styryl phenyl ether, and 43 parts of water were blended in 
a homo-mixer, followed by pulverizing for 90 min by means of a sand grinder (product of Imex Co., 
Ltd.), forming a pulverized slurry. 74.9 parts of the pulverized slurry, 13.5 parts of a mixture of the 
potassium salt of a copolymer of maleic acid and diisobutylene and polyoxyethylene styryl phenyl 
ether, 2.5 parts of polyoxyethylene alkyl phenyl ether ammonium sulfate with the name of Newocol 
560 SF (product of Nippon Nyukasai K.K.), 10 parts of sodium hydrogen carbonate, and 31.3 parts 
of clay were blended by means of a mixer. Then, an extrusion type pelletizer having a screen with 
diameter of 0.5 mm installed on it was used for pelletizing. After the pellets were dried at 50°C, 
they were sieved with a 20-50-mesh sieve to form a uniform size of the pellets. As a result, the 
granulated water dispersible powder of the present invention was obtained. 

[0038] 

Comparative Example 1 

Granulated water dispersible powder was prepared in the same way as in 
Example 1, except that instead of 17.5 parts of sodium hydrogen carbonate used 
Example 1, 17.5 parts of talc were used. 

Comparative Example 2 

Granulated water dispersible powder was prepared in the same way as in Application 
Example 9, except that instead of 10 parts of sodium hydrogen carbonate and 10 parts of talc 
used in Application Example 9, 20 parts of talc were used. 

[0039] 

Comparative Example 3 

Granulated water dispersible powder was prepared in the same way as in Application 
Example 2, except that instead of 2.5 parts of polyoxyethylene alkyl phenyl ether ammonium 
sulfate and 10.5 parts of talc used in Application Example 2, 13 parts of talc were used. 
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Comparative Example 4 

Granulated water dispersible powder was prepared in the same way as in Application 
Example 5, except that instead of 2.5 parts of polyoxyethylene alkyl phenyl ether ammonium 
sulfate and 5.5 parts used in Application Example 5, 8 parts of clay were used. 

[0040] 

Comparative Example 5 

Granulated water dispersible powder was prepared in the same way as in Application 
Example 7, except that instead of 2.5 parts of polyoxyethylene alkyl phenyl ether ammonium 
sulfate and 10.5 parts of talc used in Application Example 7, 13 parts of talc were used. 

Comparative Example 6 

Granulated water dispersible powder was prepared in the same way as in Application 
Example 1 1 , except that instead of 2 parts of sodium alkyl naphthalene sulfonate and 1 0 parts of 
clay used in Application Example 11, 12 parts of clay were used. 

Comparative example 7 

Granulated water dispersible powder was prepared in the same way as in Application 
Example 1 3, except that instead of 2 parts of sodium alkyl naphthalene sulfonate and 1 0 parts of 
clay used in Application Example 13, 12 parts of clay were used. 

[0041] 

Test Example 1 

About 10 g of each of the samples prepared in the application examples and comparative 
examples were sealed in an aluminum bag, and were stored at 50°C for 1 month. For the sample 
right after manufacturing and the sample stored as mentioned previously, the following listed 
methods were adopted to carry out the in-water disintegration property test and dispersion stability 
test. 

(In-water disintegration property test) 

1 .0 g of the sample was accurately measured. The measured sample was loaded in a 
250-mL measuring cylinder with a cork applied on it and having 250 mL of #3 hard water loaded in 
it arranged in a water vessel controlled at 20°C. After setting at still for 20 sec, the measuring 
cylinder was inverted at a rate of one cycle of inversion in 2 sec, and the number of inversion of 
the measuring cylinder until the sample was fully disintegrated is taken as the in-water 
disintegration property. Here, the maximum number of rounds of inversion of the measuring 
cylinder was set at 20. The smaller the number of inversion cycles, the better the disintegration 
property in water. The results are listed in Table 1. 
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[0042] 

(Dispersion stability test) 

1.0 g of the sample was accurately measured. The measured sample was loaded in a 
250-mL measuring cylinder with a cork applied on it and having 250 mL of #3 hard water loaded in 
it arranged in a water vessel controlled at 20°C. After setting at still for 20 sec, the measuring 
cylinder was inverted at a rate of one cycle of inversion in 2 sec for 20 rounds. Then, the cylinder 
was set at still in the water vessel controlled at 20°C. After 15 min, a 25-mL hole pipette was set in 
the liquid. Its tip was kept at the center of the liquid, and 25 mL of the test liquid were collected 
quietly. The content of the effective ingredient in the test liquid was determined by means of liquid 
chromatography, and the suspension rate was determined using the following formula. 

[0043] 

Suspension rate (%) ;;; I (BX i 0) /A] xioq 

A: Weight of the effective ingredient in the initial sample 

B: Weight of the effective ingredient in the collected test liquid 

The larger the value of the suspension rate, the higher the dispersion stability. The results 
are listed in Table 2. 



[0044] 
[Table 1] 



ln-water disintegration property (number of rounds) 




Ingredient (2) 


Ingredient (3) 


Right after 
manufacturing 


50°C x 1 month 
later 


Application Example 1 


O 


O 


6 


8 


Application Example 2 


O 


0 


7 


8 


Application Example 3 


O 


0 


8 


9 


Application Example 4 


0 


0 


7 


9 


Application Example 5 


0 


o 


9 


10 


Application Example 6 


0 


0 


7 


8 


Application Example 7 


0 


0 


6 


8 


Application Example 8 


0 


0 


5 


5 


Application Example 9 


0 


o 


4 


5 


Application Example 10 


0 


o 


7 


7 


Application Example 1 1 


0 


0 


5 


6 


Application Example 12 


0 


0 


4 


6 


Application Example 13 


0 


0 


5 


6 


Application Example 14 


0 


o 


8 


9 


Application Example 15 


0 


0 


9 


10 


Comparative Example 1 


X 


0 


20 or more 


20 or more 


Comparative Example 2 


X 


o 


20 or more 


20 or more 


Comparative Example 3 


0 


X 


20 or more 


20 or more 


Comparative Example 4 


0 


X 


20 or more 


20 or more 


Comparative Example 5 


0 


X 


20 or more 


20 or more 


Comparative Example 6 


0 


X 


15 


20 or more 


Comparative Example 7 


0 


X 


17 


20 or more 
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In Table 1, symbols (O, X) stand for the presence (O) and the absence (X) of the ingredient 
of the present invention. 



[0045] 
[Table 2] 
Table 2. 



Suspension rate (%) 




Ingredient (2) 


Ingredient (3) 


Right after 
manufacturing 


50°C x 1 month 
later 


Application Example 1 


0 


O 


95 


90 


Application Example 2 


0 


o 


96 


96 


Application Example 3 


0 


0 


91 


85 


Application Example 4 


0 


o 


93 


91 


Application Example 5 


0 


0 


92 


87 


Application Example 6 


0 


0 


94 


89 


Application Example 7 


0 


0 


94 


85 


Application Example 8 


0 


o 


96 


90 


Application Example 9 


0 


0 


97 


94 


Application Example 10 


0 


o 


95 


92 


Application Example 1 1 


0 


0 


96 


91 


Application Example 12 


0 


0 


96 


94 


Application Example 13 


0 


o 


94 


90 


Application Example 14 


0 


0 


92 


86 


Application Example 15 


0 


0 


94 


85 


Comparative Example 1 


X 


0 


54 


47 


Comparative Example 2 


X 


0 


73 


63 


Comparative Example 3 


0 


X 


42 


30 


Comparative Example 4 


0 


X 


55 


46 


Comparative Example 5 


0 


X 


58 


42 


Comparative Example 6 


0 


X 


93 


39 


Comparative Example 7 


0 


X 


90 


62 



In Table 2, symbols (O, X) stand for the presence (O) and the absence (X) of the ingredient 
of the present invention. 



[0046] 

Effects of the invention 

The agrochemical composition of the present invention can realize excellent disintegration 
property and dispersibility in water irrelevant to the type of the agrochemical active ingredient, no 
degradation in the disintegration property and dispersibility in water when spraying over the shelf 
time, and excellent disintegration property and dispersibility in water at this time irrelevant to the 
content of the agrochemical active ingredient. 
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(5) 3, (2-^na7x^) -1, 2, 

4, 5-fF7-^y (-M:^7xyf-yy) . 

(6) ^f^* (0, j3 -WWi^fA') v?* 
yyy^y «*:ift7xy7'^^X) , (7) 
4, 4' -i'T'PA^y^ y^nbf/V (-«* : 
y^yyp^-h) , (8) 1- (6-^n/U-3 

- 1° y >vvy ^/v) -n-=Hp W^yyy v?v-2 
— t y fy) r ^ -y (HBt& ■ <f 5 ^ o t"; k) , 

(9) 2- (4-ih*i'7i=A') -2-y^y'n 

t°/u- 3 -yxy^y^y^/n-f^ (-JR£ : ^ h 
7iy/py^) , (io) 2 -y yvufy^cvu- 

3-^f/vy5 L /V= (Z) - (IRS, 3RS) -3- 
(2-ynn-3, 3, 3 - h V 7/^p7"b/>'- 1 - 
;n-/V) -2, 2 — ^ f/VV^ PT'n^V*^^^ 

(-«* : t'7xyF5y) 8 
[0017] 

(1) 2, 4' -v?ypip- a - (b°y =Li?>>-5-4 
;v) /<yXt Ky/v=T/v=j-/v (-)RiS : y^xy^r 



;w) , (2) 8-fc Kn^v^y !ly« (-jR£ : 
•>yi) , (3) 5-yf/V-l, 2, 4-F97/0 

[3, 4-b) '<yy ! f7y , -/y : MJ->*? 

y-/V) , (4) 3- (3, 5-i??c/V7i-/V) - 

N--f y7"ntvv-2, 4-^^y-<$^> / y v'y- 
l-TJ/V^f-S: K MR* : ^y°P>v^y) , (5) 

N-hyynny ^a-^t 1 h y t kp y y/W ? k 
MR* : ^xyy) , (6) 2, 6-^p;v-4 

hn7=y V (-jRfc : CNA) , (7) a, a, 
a-H)7;^p-3' — fy7P#^y-o - Y;vT 
=■» K (-«* : 7/H7^) . 
[0 0 18] gfti^oT, jSHIffi^^H:^— efc2 

fPitf Lt\ jft^ttfig^ro^itt i~90 MA% 
&mti l < , £ e, L<ttio~80 l;s%-e*> 

ri£*K»*7?&5y-^y^±, 

hX^ h*fcl±^K*^^A*Sr^LTt> iV\ r 

lt> m&M. »#M (^ilx.if*y-f y 
^yy±, i^it 5y|ixf/H) , kirm, am 

[0019] *3SW©J(a!bi*fP*JM:£tT©*ffifc i OJM 
(1) , (2) , f&& (3) , ^5^C 

;W5/K S?a:y h*- W f-*©«a»*MIIK: ± 9 fi 1 
iSCT, *ISW©^ (2) , ^ (3) , #ffif§14 

[0 0 2 0] 4fc, ^2©KJSfet L-TM:, igicD* 

mmtsm.ft (i) , *»ffio^ (2) , ^ 

(3) , ^HlrjSCT#ffi«ttSI, iti^J, 

(c, jsiiijSjsKjec-c, (2) , ^ 

[0021] zLxmafDmmmt Lxt±, ii*« 7 j< 
jftidfiHtos^ (i) . ttmni&ft (2) . 
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;i-5 /u-HtzUf-y YifyJ ©SS*&#»K J; 

MSrJPx., JEK&KWSXT, #389! (2) , 

(3) , #ffi?§ttffl, ^o)m^mm^m&mx.r 

[0 0 2 2] *SP^©f£«*fn$J©*^Si#iCK££;ft 
5fc<0-Ctt*V^S, ISfO. l~2mmSg!iSa*L 

[0 0 2 3] 

fyy^y 9 7SSi*y^ b*-*->-3a!^ 

fc„ r©»»7 0SB, ^KVlt^^fi/y 

©*a-a*©#y ^M.m.t^v^-y^uy^v/^ 

7i=^x- r/KDS-o-fe 1 OgB, mutt's^l/l' 
7;V^;V7 1 /^i7 y ^ ^ ^ A : a 

-/V 5 6 0 SF (H*fLf^J*^tt») 2. 5 SB. 

MJ ?Al 7. 5<flS«rJB£«&flvvCiB£-L 
fclt, *3 OSBSrJP^Til-a-L, ftV^PtO. 5mm 

fc. 5 0 TC-eftflkll, 2 0 ~ 5 0 ^ y '/a Ofl>-Cttt 

[0 0 2 4] H*« 2 

fc„ r ©«#% 7 o SB, vK^St >M y ^ 

©*«£*7SB, *P **Vxf 1/^7^71=^ 
^-^/V«T^^ = t>^ : -^,-3,-^ 5 6 0 SF 
( 0 #JLflfl9tte*att«) 2 . 5 a, ^^7- h 3 9 A 1 
0. 0SB, W10. SgB^jS^Sr^Tjl-a-Lfc 
*3 OgBSrini-Ci&a-U ftV^PffiO. 5mm© 

fc 0 5 0 °CTMfe, 2 0~5 0^yV> ©®V >-e«J& 
LT*^©«fcftffl£#7c 0 
[0 0 2 5] 5S1S09 3 

^^/u 5- [ [ c [ (4, e-v^ 

-3-^bb-1 -**f-/V- 1 -H-b°9y— /W-4- 
AM»wF6^ (-**) 9 

SB, t7^yy^/v*y|o*;v-7 5 ^sn^-fcKD-r h y 
>7-A.i&6SB, jKU ^-^->oi^wvT/V^/V'7^^/p3i— 
"r/vrnmry ^r~<7 A : =a-n-;V5 6 0 SF (0* 



¥LftSJffc£;£?f±S) 2 SB, y^xy^jfc^afcD-T-MJ 
>7Ai&2gB, «KT^^-i7A 1 OSB, 9>^V 1 OSBtr 

JfcVvCPf&O. 5mmW^ y -^£rS#Lfcf¥tB LS; 
3SK«*fflV^TjgBLfc. 5 0°CTi£*#, 2 0-50 
7 y ©ffiVT?a&K L,T ©#*bfcFn#J&#fc 0 
[0 0 2 6] HJfe^ll 4 

fy^v (— ««) 9 7lBfc*lM h#-Ji?V3»fc 

fc„ -©»#^7osb, -^^^fc^y^w 

©*»£-#!) 7 SB, jKP ^^^I^T/l^K?*;^' 
^-^/Wfift^T^s^A : — a— ^ 5 6 0 SF 

(0*?MM1tS;^ttM) 2. 5 SB, **«£lfe^ M; 
A10. 0§B, W10. 5fB5r?l-a-«5rffiV^-t^ 
Lfcft, 7X3 OSB^JPx.T^l-a-L, ^tP#0. 5m 

Lfc„ 5 0°C-t?$£Sm, 2 0~S0^y , /aOBV^ 

[0 0 2 7] HJfefliJ 5 

^Ifn^y^^/V <-«*) 9 7lBfc*I7^ h#-al? 

$&# L/t, r ©«©##9 7 5 SB, W-f yg? t i?4 y ~7 
^v>-©*fi-£*fci7gB, *°y t^->xfi/y7^^ 
7=n:=vK£— Tvv^Sr:^^!?.* : — =3— 5 
6 0 S F (B#JLfl^fleS&*fcK) 2 . 5 SB, i£^# 3 
-7A10SB, *f-5. 5«ft«B^«tfflV^ii^Ufc 
*3 OgPSrJn^.TJS'a-U ifcV-ePSO. 5mm© 

fc„ 5 0 t-C|£jft^ 2 0 ~ 5 0 ^ y COfSv ^T*fS 

[0 0 2 8] *JfeM 6 

5- [ [ [ [ (4, b=3fv--2-fc°y 
75/) 757) ^/V^r^/V) 

fvv- 1 — H — t° 7 y~— /V— 4 - 
■t)svtf*~yu- h 9 7SBt*y^ h*-#y3«t^ 

©'«»t)7 0SB, 77^kyxMylo*;wyy 

ffi^©-7-by?A^6SB, ^y^Vat^W^T/Vdr 
/V7 ix;Wx-f;V$t7y ; t = ? A : — 3— /V 

5 6 0 s f (0*?Ubffl«S:^l±K) 2 SB, y 
;^v^©7-by ^A±g2SB, «7^^A10 
SB, l OSB*^*^ffl^T?S^L/t«, *1 5 

U&UBZ-Xm&L, ftl^PlO. 5mm©X^y-V 

fttttt^ 2 0~5 0 7 yv"^©ffiV^-»iLT*3§Pji© 

[0 0 2 9] 

b°y^V 9 7SBt*^-f h*-*>3SB& 

i>i?ht-7>f if- (ir yf i/ y-feMM) L 
±„ r©«#^7 0SB, vKySt^y^wy 
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i-T/ViSS7y^ = ^A : s^-n-zv 5 6 0 SF 

( a wmm^m 2 . 5 sssih- m> p 

LfcH, *3 onZlNZ-XM-S-U ft^tPfO. 5m 
m©* * y - >-SrS* Lfcff W L&SfflM&R^Xim. 

Lfc 0 5 o 0 c-T?$aift. 20-50^ -y^^^m^^xM 

LT#38 W ©ifcfctfcfcf Pffl 
[0 0 3 0] ^J£«8 

t'7/^^7Pyxf;k MR*) 9 7gB£#!7W h# 

-e»#bfc„ r 7 -T7?UI/XSU* 

^-y^W^^/V^y^MJ ?A : ^y^ju WP 
(p^/-7yai) 2 SB, 

y ^A2gp, MBi^y ^1 oa, os^i 

$E*£fflVvrjg8j£ Lfc„ 5 0 °CX$lW&. 20-50^ 

[0 0 3 1] 9 

7fvV 5- [ [ [ [ (4, 6-^7 h^>-2-f U 
5 -^xvv) 7 ? 7 ] #/V/X=vi7] 757) 
-3-^pp-1 1 -H-tfyy*— /W-4- 

©IWWfc 7 0 35, y 9z^/*jnsis >m<D-y Y V 
7g|J, 7M;l't7# ky^MVit h y -7A : 

(n-JlT'-^yffiH) 3§P, h 

y 5ta i ofs, 1 ot^fi-a-^^ffl^r^i-a-Lfc 

ft, 7k2 0gP^JPx.-C?l-a-L, ftVvCngO. 5mmO 

y->-£S#Lfcf¥mLSi£^«£ffl^TigeL 
fc 0 5 0 °CT'|£Sfi , 2 0 ~ 5 0 7 y i'a ©«|V 

[0 0 3 2] HK« 1 0 

©sjvwy >m^^-r h y 7Ai£7Si$, t/v3vw-7 

l^V^/Ufcy-^- h y : ^y°y^)V WP (n — 

^-yvffiH) 3U, «7y^^^io^ ^ 

Til-a-U ^^t'PSO. 5mm©;*^ y->-<H£5f L 
fcttWLS3tSfc»SrfflV^-CigJ(aLfc 0 5 0°CT^#ft, 
2 0~5 0> y->3L©fSv^^LT3t:3SM©iKtft*?P 

[0 0 3 3] 1 1 



t7?i/y7/v*yit h y 7 a : *y°y*riv wp 

y «*tt8H- h y pa i oa$, ^-ios 

U ft^t'PfO. 5mm©7^!J-y^SfLfc}f[ii 
LSig*iG»&ffl^Tji*fcLfc„ 5 0°CT^ML 20- 
50^ 3 ">=L©ffiV^T?lBKLT*3SW©!(a«*5ftiS'JSr# 
7t„ 

[0 0 3 4] ^JSM 1 2 
7^ 5- [ [ [ [ (4, 6-^7 
5i>xvw) 75/) #7k/tfxvl7) 757) .x/k^xvv) 
-3-^nn-l -7^yP- 1 -H-f?/- 4 - 
*/W#df-S/V-h2 2HJ, hy77V7y>- MR*) 7 

(ir-Yv^itS) T«#L7t„ :©fg»6 0 
SB, y^>^/V*^^©^hy ?Affil 5§|5, T/V^r 
;Vt7^l/>7;V*yit F 5 i)A : 77"7^ WP 

(D-3<y-7W±«) iftfls;fr!J?A2 0SB«:2! 

&m*m^xm^^Tc%. *i 5asr*px.r?sa-b, & 

l^'RgO. 5mm©** y-V^g^LfcffmUSig 
^fc^TigftLfc,, 5 0°C7:-^«tf. 2 0-5 0 7 

[0035] mmm 1 3 

f7/7;V7cyxf^ (-«*) 9 7g|5i:*y^h* 

vK©*^y ym&yooi- h y <7AS6gi5, tjv^jv 

t7^l/yx;V*ytthP7A :^77^V WP 
(n-77-7y{tS) 2 a, y^'-^^;v*^7"h 
y >7A2gi5 > ffiggr^-^Ai oifp, ^w-ioasr 

ftV^T-ngO. 5mm©77 y -^SrS#bfcff Wb^ 
it«^fflV^T^eLfc 0 5 Ott??ai«, 2 0-50 

[0 0 3 6 ] H*^ 1 4 

»#Ufc. :©»»7 5l f7^y77/V*7l 
<D*;w?}) >-m^<rj-rh y >7AJ£7a, T/v^-7^7 
^ uy?;;w*7f f h !) 7^ : ^7°7^ WP (n- 

?.7°~yy#M) zm, &&mm.-r v v 1 oi, ^ 

T»^U RV^-CPS0. 5mm©7 7!)-7afL 
2 0 ~ 5 0 7 y v-^ CjSv^fSS LT^ISBTl ©^tK^D 
[0 0 3 7] HJfe^J 1 5 

tr y ?*<-y (— jR* ) 5 5 a, TK7St^y 
u y ©*fi^ t y ^-^ v-^g 1 - w ^ y /v^ ^ xw 



t*9 0 #K«&# LT , 75- £r#fc 0 £ 

7 9-74. 9 SB, v WVii^ y^f l^VOM 
£-%©77!J f>A±^t*°P ^-dri/if-W^^^"J/W7^^ 
/vai— r/vco^E-o-^) 1 3 . 5 §15, ^Ut^v-ifwyr 

/V 5 6 0 SF (0*?LftSlft^ttK) 2. S 
m^m-ThV 7A1 Olff, 3 1. 3 §|5 

ft, 2 0~5 0^yVa©flSV^-Cft|ftUr*38H©«lGR 

[0038] mw\ 1 

JS16Wlfc*5V v r, M^7k*-7-by 7. 5»©ft 

0t?^17. 5?PS:ffiV^fcr t± 

JtUEM 2 

/v^ 1 0§B<Dft«9 2 oai^ffi^fcr iiUfl-li 

[0 0 3 9] Jttfc0!l 3 

2 ICfc^T, #5**V3i^U^rA'*A'7a = 
/Vai-^/Vgft^ry^^^A 2. 5§|5*3«t^/W^ 1 
0. 5Wroft5Ji, 1 3^fflV*r fcSWtt* 

Jt«W4 

;V:n-T/V*@rr>'^-'7A2. 5 5 . 

5 fp^ft 9 k, * 8 v *fc r k sxmzmmm 5 
[0040] tmms 

0. 5«©ft»)fc, 1 3U%m^fc^ bSkft-ttm 

mm? t±< mmimftLxnvt*m\mtr-o 
mm e 

mi 



Jt«M 7 

b V <7A2gMo±t>^ 1 OSBOftUfc:, ^l/-12 
[0 0 4 1] ftRffl 1 

hj6m*5 i mt«M «t 9 wbufcmmm 1 o g ^t/v? 

K»SK*f A U 5 0 °CT' 1 ^£ Ps§ft# M^E« 

&Lfcfft|Sf-5r, 2 0°C©tl?a7X«rtf-lx*Lfc3ffi?^ 
2 5 0ml £Aftfc 2 5 0 m 1 JJ 
SALfc. 2 0WfLtft, 2©MtS^El|iI©'< 

^yy^-©Ste0»i±^7t2OEfcbfc o K«gHic^ 
-To 

[0 0 4 2] WWR££ttW» WW i . o g 
ffftbfco #&Lfct*»£, 2 0°CcDtI?i.7Ktfrti^« 
Ufc 3£»Kzlc 2 5 0ml SrAftfc 2 5 0ml * 
S/U^-KKAUfc. 2 Of ri«Lfct, 2 50>MtC 

5##(c2 5m 1 <Difr—/V\f*<y hZmWCAtl, %<D 

%y$k*m<D*$k\mhs «2 5misr»w:si!), & 

[0 0 4 3] 

jgS* (%) = [ (B x 1 0) /A] x 1 0 0 
B : fiy&Lfcfcffi*©*S»fifc£©fi* 

[0 0 4 4] 
[*1] 
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